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(54) ADHESIVE COATING APARATUS 

(57)Abstract: 

PURPOSE: To provide an inexpensive adhesive coating 
apparatus capable of easily and accurately setting the 
gap between a glass substrate and a coating nozzle. 
CONSTITUTION: A coating syringe 15 applying an 
adhesive to a glass substrate 2 from a nozzle 15a and 
the detection probe 18 coming into contact with the 
predetermined area of the glass substrate 2 to detect the 
height of the glass substrate 2 and coming into contact 
with the tip of the nozzle 15a to detect the height of the 
nozzle 15a opposed to the predetermined area of the 
glass substrate 2 are provided. The falling quantity of the 
nozzle 15a is calculated in each area from the height 
difference between the glass substrate 2 and the nozzle 
15a so that the gap between the glass substrate 2 and 
the nozzle 15a becomes a predetermined value and the driving of the coating syringe 15 is 
controlled on the basis of the calculated value. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the adhesives coater which applies the seal adhesives 
for liquid crystal closure on a glass substrate in the production process of a liquid crystal panel. 
[0002] 

[Description of the Prior Art] In manufacture of a liquid crystal panel, there is a process which divides 
the space where lamination and liquid crystal of each other are enclosed in the glass substrate of a 
couple with which an electrode or the orientation film was formed. At this process, the thermosetting 
seal adhesives of a liquid crystal seal important point are first applied to one of the glass substrates of a 
up Norikazu pair. 

[0003] It is performed by carrying out the regurgitation of the above-mentioned seal adhesives 3, this 
seal adhesives spreading process driving this nozzle 1 in accordance with the predetermined path on the 
above-mentioned glass substrate 2 using the regurgitation nozzle 1 generally, as shown in drawin g 3 . 
[0004] Subsequently, the bead as a spacer etc. is sprinkled to the part A divided with the above- 
mentioned seal adhesives 3 of the above-mentioned glass substrate 2. And after positioning the glass 
substrate of another side which is not illustrated to this glass substrate 2 and sticking, these glass 
substrates are heated putting the pressure in the junction direction, and the above-mentioned adhesives 3 
are stiffened. 

[0005] By the way, in the spreading process of the above-mentioned seal adhesives 3, it is important for 
them to control so that the width of face and coverage of the seal adhesives 3 to supply become the most 
suitable value in order to reduce the engine performance of the above-mentioned liquid crystal panel, 
even if there are too many above-mentioned seal adhesives 3 and there are. [ too few ] 
[0006] Generally the spreading width of face and coverage of the above-mentioned seal adhesives 3 
become settled by factors of the gap G of the path of the above-mentioned nozzle 1, a discharge 
pressure, a spreading rate, the above-mentioned nozzle 1, and a glass substrate 2, and the seal adhesives 
3, such as viscosity. Among these, especially the gap G of the above-mentioned nozzle 1 and a glass 
substrate 2 must be determined with 50**10 micrometers and a sufficient precision. 
[0007] For this reason, conventionally, the height of the above-mentioned glass substrate 2 and the 
height of the above-mentioned nozzle 1 are measured, and controlling the height of the above-mentioned 
nozzle 1 so that a gap with the above-mentioned glass substrate 2 becomes the predetermined value G is 
performed based on that measurement value. As this control approach, there is an approach shown in 
drawing 4 conventionally. 

[0008] This approach is contacted to the load cell 6 in which the above-mentioned nozzle 1 was formed 
by predetermined height p, and carries out height setting out while it measures height t (tl , t2 --) of a 
glass substrate 1 by the laser sensor 5. The amount of descent of the above-mentioned nozzle 1 is 
computed so that the gap of a glass substrate 2 and a nozzle 1 may always serve as the fixed value G 
from this p and t. And this nozzle 1 is driven in accordance with a predetermined actuation path (shown 
in drawing 3 ), controlling the height of the above-mentioned nozzle 1 based on a calculation value. 
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[0009] 

[Problem(s) to be Solved by the Invention] By the way, with conventional equipment, the height of the 
top face of the above-mentioned glass substrate 2 is measured by the laser sensor 5, and the height of the 
above-mentioned adsorption nozzle 1 is measured by the load cell 6 (load sensor). In this case, in order 
to measure the height at the head of the above-mentioned glass substrate 2 and the above-mentioned 
nozzle 1 with two measurement means by which the accuracy of measurement differs, dispersion in the 
precision of measured value is a problem. Moreover, the above-mentioned laser sensor 5 and laser 
oscillation equipment are dramatically expensive, and had the trouble that the whole adhesives coater 
became expensive for this laser machine. 

[0010] This invention was accomplished in view of such a situation, and aims at being able to set up the 
gap of a glass substrate and the above-mentioned spreading nozzle with a more easily and sufficient 
precision, and offering a cheap adhesives coater. 
[0011] 

[Means for Solving the Problem] It is driving in accordance with a predetermined path, this invention 
possessing the nozzle connected to the spreading syringe, and making adhesives breathe out this nozzle 
on a substrate. The maintenance table which holds the above-mentioned glass substrate in the adhesives 
coater which applies adhesives on the above-mentioned substrate, While detecting the height of the 
above-mentioned glass substrate by contacting the nozzle driving means which carries out vertical 
actuation of the above-mentioned nozzle, and the predetermined part of the above-mentioned glass 
substrate The sensing element which detects the height of the above-mentioned nozzle which counters 
the above-mentioned predetermined part by contacting at the head of the above-mentioned nozzle, The 
amount of descent of the above-mentioned nozzle is computed so that it may set from the difference of 
the height of the above-mentioned glass substrate and the above-mentioned nozzle at least to each part 
of the above-mentioned glass substrate and the gap at this glass substrate and the head of a nozzle may 
become a predetermined value. It is characterized by providing the control section which controls the 
above-mentioned nozzle driving means based on* the calculation value. 
[0012] 

[Function] According to such a configuration, the height of a nozzle and a glass substrate can be 
detected using a detection probe, from the difference of the detection value, the amount of descent of the 
above-mentioned nozzle can be computed so that the gap of the above-mentioned nozzle and a glass 
substrate may always become equal, and adhesives can be applied on the above-mentioned glass 
substrate by driving the above-mentioned nozzle based on the calculation value. 
[0013] 

[Example] Hereafter, one example of this invention is explained with reference to drawin g 1 and 
drawin g 2 . 

[0014] This adhesives coater has the gate type frame 1 1 on a pedestal 10. The 1st of the couple arranged 
at parallel and the 2nd Z direction driving gear 12 and 13 are formed in the center section of this gate 
type frame 1 1 . 

[0015] This 1st Z direction driving gear 12 functions as a nozzle driving means of this invention, and it 
had 1st slider 12b prepared in the Z direction free [ a slide ] along with 1st guide-rail 12a and this 1st 
guide-rail 12a, and has geared to this 1st slider 12b free [ a revolution of the ball screw which was 
formed in guide-rail 12a of the above 1st and which is not illustrated ]. 

[0016] Moreover, revolution actuation of the above-mentioned ball screw is carried out by the 1st pulse 
motor 14 attached in the upper bed section of this 1st Z direction driving gear 12. The pitch of the 
above-mentioned ball screw is 2mm, and the 1st pulse motor 12 of the above divides one pitch of the 
above-mentioned ball screw into 4000 pulses, and drives it. 

[0017] And the spreading syringe 15 is attached in slider 12b of this 1st Z direction driving gear 12. It 
connects with the adhesives feed zone to which nozzle 15a is prepared in the soffit section, and this 
spreading syringe 15 does not illustrate an upper bed through tube 15b. 

[0018] Moreover, the Z direction driving gear 13 of the above 2nd as well as the Z direction driving gear 
12 of the above 1st is constituted, and carries out vertical actuation of the 2nd slider 13b by the 2nd 
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pulse motor 16. And the detection probe 18 as a sensing element is attached in this 2nd slider 13b 
through the direction positioning device 17 of X. 

[0019] It has 1st detection lever 18a which carried out the perpendicular of the axis and extended 
caudad, and 2nd detection lever 1 8b which made the axis the abbreviation horizontal and extended in the 
direction of the above-mentioned spreading syringe 15 (the direction of X) so that this detection probe 
1 8 may be expanded to drawing 2 and may be shown. 

[0020] This detection probe 18 is that the 1st and 2nd lever 18a and 18b of the above carries out 
constant-rate displacement in the XYZ direction, and generates a probe signal. The precision of the 
repeatability of the variation rate which this detection probe 18 is used for the usual three-dimension 
measuring device, and was detected with the 1st and 2nd lever 18a and 1 8b of the above is 2-3 
micrometers (**1-**1.5 micrometers). 

[0021] Moreover, the maintenance table 20 holding the above-mentioned glass substrate 2 levels a top 
face, and is prepared in the gate type frame 1 1 bottom holding the above-mentioned spreading syringe 
15 and the above-mentioned detection probe 18. Positioning actuation of this maintenance table 20 is 
carried out in the XY direction by the XY driving gear 21 formed on the above-mentioned pedestal 10. 
[0022] In addition, the above 1st, the 2nd Z driving gear 12 and 13, the detection probe 18, the adhesives 
feeder (not shown), and the XY driving gear 21 are connected to the control section 23. This control 
section 23 is equipped with a calculation function, and carries out actuation control of the above 1st, the 
2nd Z driving gear 12 and 13, the detection probe 18, an adhesives feeder, and the XY driving gear 21 
by the predetermined program. Next, actuation of this adhesives coater is explained. 
[0023] First, the above-mentioned XY driving gear 21 is operated, and the spreading location of the 
arbitration of the above-mentioned glass substrate 2 is made to counter with the point of 1 st detection 
lever 18a of the above-mentioned detection probe 18, as shown in drawing 2 . Subsequently, the Z 
driving gear 13 of the above 2nd is operated, the above-mentioned detection probe 18 is dropped, and 
the head of detection lever 18a of the above 1st is contacted to the above-mentioned glass substrate 2. 
By this, the height of the above-mentioned glass substrate 2 in the location is detected. 
[0024] Subsequently, the above-mentioned detection probe 18 is moved in the direction of X, and the 
height at the head of nozzle 15a of the above-mentioned spreading syringe 15 is detected by the point of 
detection lever 18b of the above 2nd. And the difference of the height of the above-mentioned glass 
substrate 2 and the height of the above-mentioned nozzle 15 is calculated. 

[0025] This activity is done near [ about ten ] the spreading path of the above-mentioned seal adhesives 
3 which quotes and shows drawin g 3 . For that, the above-mentioned XY driving gear 21 is operated, 
and each measurement part of the above-mentioned glass substrate 2 is positioned in the location which 
counters the above-mentioned detection probe 18. 

[0026] If the difference of the above-mentioned glass substrate 2 in each measurement part and the 
height of the above-mentioned nozzle 15a is detected, a spreading path will be met, the amount of 
descent of the above-mentioned nozzle 15 will be calculated, and the above-mentioned control section 
23 will memorize it so that the gap G of the above-mentioned nozzle 15 and a glass substrate 2 may be 
each point of measurement and may become equal. Next, the spreading precision of this adhesives 
coater is considered. 

[0027] Generally, it is said that the value G of the above-mentioned gap is range where 50**10 
micrometers (40-60 micrometers) are permitted. That is, if it is within the limits of these ** 10 
micrometers, the above-mentioned adhesives 3 can be supplied in the width of face and the amount 
which function as a sealant for liquid crystal closure. 

[0028] With this adhesives coater, since the 1st and 1 of the ball screw of the 2nd Z direction driving 
gear 12 and 13 pitch (2mm) is divided into 4000 pulses, the above-mentioned probe 18 and the 
spreading syringe 15 can be driven in the precision of a minimum of 0.5 micrometers / 1 pulse. 
Moreover, supposing the error of a maximum of 5 pulses is in this positioning, the locational error of the 
above-mentioned probe 18 and the spreading syringe 15 will be set to **2.5 micrometers. 
[0029] Moreover, in order for a separate Z direction driving gear (the 1st, 2nd Z direction driving gear 
12 and 13) to perform actuation of the above-mentioned detection probe 18 and the spreading syringe 
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15, the above-mentioned detection probe 18 and the locational error between spreading syringe 15 are 
set to 2.5micrometerx2=5micrometer. 

[0030] On the other hand, since the 1st of the above-mentioned detection probe 18 and the 2nd detection 
lever 18a and 18b have a maximum of **2-micrometer error as mentioned above, respectively, they are 
doubled and serve as a maximum of 4-micrometer error, 

[0031] Therefore, the range of the error of the above 1st, the 2nd Z direction driving gear 12 and 13, and 
the above-mentioned detection probe 1 8 can be stored in less than 

(5micrometer+4micrometei^9micrometer) **10 micrometers at the maximum. Moreover, it will be set 
to **(2. 52+2.52+22+22)1/2 =**4.5micrometer if the an average of 2 roots with error are taken. 
Therefore, a **5-**10-micrometer precision error can be acquired enough. 

[0032] Moreover, the precision of the above-mentioned glass substrate 2 is good, and when dispersion in 
thickness (configuration precision) is 3-5 micrometers, the above-mentioned adhesives 3 can be applied 
good in a predetermined error range only by measuring about 2-3 points of the front face of the above- 
mentioned glass substrate 2, if only dispersion (20-30 micrometers) in the thickness of the above- 
mentioned glass substrate by the difference in a rod (rolling) is detected. And dispersion in the thickness 
(height) of the above-mentioned glass substrate 2 by the difference in the above-mentioned rod is easily 
detectable with the above-mentioned detection probe 18. 

[0033] According to such a configuration, the difference of nozzle 15a of the above-mentioned 
spreading syringe 1 5 and the height of the above-mentioned glass substrate 2 can be detected, without 
using expensive equipments, such as the above-mentioned laser oscillation machine. Moreover, since 
the height of the above-mentioned nozzle 15a and the height of the above-mentioned glass substrate 2 
are measurable with the same detection probe 18, dispersion in precision also decreases. By this, the gap 
of a glass substrate 2 and the above-mentioned nozzle 15a can be set up with a more easily and 
sufficient precision, and a cheap adhesives coater can be obtained. In addition, this invention is 
variously deformable in the range which is not limited to a up Norikazu example and does not change 
the summary of invention. 

[0034] For example, although the above-mentioned detection probe 18 has formed the above 1st and the 
2nd two detection levers 18a and 18b, the same effectiveness can be acquired even if it uses the 
detection probe of a method made to rotate one lever 90 degrees. 

[0035] Moreover, although the two above-mentioned Z direction driving gears (12 13) were used, it is 
not limited to this, only the Z direction driving gear 12 holding the above-mentioned spreading syringe 
15 is formed, and you may make it attach the 2nd detection probe in the table side which holds 
installation and the above-mentioned glass substrate for the 1st detection probe with the spreading 
syringe 1 5 to this Z direction driving gear 12 in the up Norikazu example. . 

[0036] In this case, what is necessary is for the detection probe of the above 2nd to detect the height at 
the head of nozzle 15a of the above-mentioned spreading syringe 15, and just to make it the 1st 
detection probe prepared in the above-mentioned spreading syringe 15 side detect the height of the 
above-mentioned glass substrate 2. 

[0037] Moreover, in the above-mentioned above-mentioned approach, to the above-mentioned spreading 
syringe .15 side, instead of a detection probe, even if it uses sensing elements, such as an electric 
micrometer, the same effectiveness can completely be acquired. 

[0038] Furthermore, although the glass substrate 2 side was driven in the XY direction, you may make it 
drive the spreading syringe 15 (nozzle 15a) and detection probe 18 side in the XY direction in the up 
Norikazu example. 

[0039] On the other hand, in the up Norikazu example, although the spreading syringe 15 and nozzle 
15a were prepared so that vertical actuation might be carried out in one, they connect the above- 
mentioned spreading syringe body and nozzle 15a by the flexible tube, and may be made to carry out 
vertical actuation only of the above-mentioned nozzle 1 5a. 
[0040] 

[Effect of the Invention] It is driving in accordance with a predetermined path, this invention possessing 
the nozzle connected to the spreading syringe, and making adhesives breathe out this nozzle on a 
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substrate, as stated above. The maintenance table which holds the above-mentioned glass substrate in the 
adhesives coater which applies adhesives on the above-mentioned substrate, While detecting the height 
of the above-mentioned glass substrate by contacting the nozzle driving means which carries out vertical 
actuation of the above-mentioned nozzle, and the predetermined part of the above-mentioned glass 
substrate The sensing element which detects the height of the above-mentioned nozzle which counters 
the above-mentioned predetermined part by contacting at the head of the above-mentioned nozzle, The 
amount of descent of the above-mentioned nozzle is computed so that it may set from the difference of 
the height of the above-mentioned glass substrate and the above-mentioned nozzle at least to each part 
of the above-mentioned glass substrate and the gap at this glass substrate and the head of a nozzle may 
become a predetermined value, and the control section which controls the above-mentioned nozzle 
driving means based on that calculation value is provided. 

[0041] According to such a configuration, it is effective in the ability to set up the gap of a glass 
substrate and the above-mentioned nozzle with a more easily and sufficient precision, and obtain a cheap 
adhesives coater. 



[Translation done.] 
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(4, ±E&g 1 0±Ki8tt<o*irt:XYlBIiSSM2 1 CrJ: 
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[0 022] ftfc, ±iam, 3S20Z»gai 2, 

1 3, ttaj7"o-7i 8., mmmm (w*i% 
, xY»^a2 1(4, ®w®23izmmtix^ 
i. z <omm 2 3 usmwie *«■*.. mjgoxa 75 

Atiot, JJEJBl . ^2<7)Z«)^ai 2,13, 

^ajro-ri 8, £*fflft&£s; xYffi«i2 i 
zmmw-rbxikz^x^i. mz. znmmm 
^mmmmz-o^xmmi-i . 

[ 0 0 2 3 3 *-f . ±i£XY!$ffijga2 1 
10 EI2(c^-rJ:9(c, ±K#?xMK20ffiBOli*liffiB 
*±ESiajrn-ri 8<O»l<0ttajWN*-18a«jt 
»H«i:»|6l$**. owc_hiE»20ZK»igBl 35: 
failS*T±E«iairo-7l8S:TttS-*. JJEflll 
OfcfflWN*- 1 8aO*«Sr±iE^5xa«2K«tt$ 

zcoztx\ tnm.xnm.tf? x&w.2cnn 

[00 24] owe, ±IE«iaj7 , n-7l 8£X2rifijlc 

±e»2o«uuw?- 1 8 bo$t«gi5t'±ie 

^ 'J y y 1 5 C07 X/H 5 a OftffiOs £ £®ftlf 
20 5'. *l/C, ±ffi^7^S«20»St±ie/X;H 5 

[ o o 2 5 ] zcn?m*m3 mmix^tiMiv-i^ 
nmm s v>mm®<?>&m 1 o ^m-c-ff 3 . z nt& 
t(4, ±iexY»^s2 i*fp»s-ti-. ±£#5*as 

«C 2 «O*fflSgffl0r*±IE«iair n - 7 1 8 «C#f |trt*ffl 
[0026] #i]^i5WT'C0±IE^7^S« 2 b±BS 

X)\,i 5a««$wat«aiu«:*fetf, ±ie*»2 

3(4, ±fB/XyH 5h^5XS«2tc7)drA'-y7 , G^ 
30 #SJ^ST^L<'5r&J:d(c, ±ieyX;H5cOTI^fi 

[0027] HRC. ±12^^ -y X011G(4 5 0 ± 1 0 
um (4 0~6 0/zm) ^flFSS^I.IEfflT'ibS t 
ilT^I). i«±l 0^mcO$EfflrtT'J)il 

(4, Jja»«3*«A»jhfflO^-;Utti: LT«M&T 
SifSfcJ: t/fi -C'tt^-t hZt tfX ZhffiX-bh. 

[0028] zcommmffimmxu, m 1 , ^2oz 
^riAisaKen 12,13 ojk-jhh 1 *) 1 tr •/ f- ( 2 m 

40 m ) $:4 0 0 0^N'/l/X(^fi]LT W, ^]n0 . 5 
>um/l>'^X(7)ftST-±IE7 , D-7'l 8fcJ:lX^v- 

'j y ^ l 5 Wts c: t tfx-% h . ttzznmm*) 

8»J:l«Wi^t;y^l 5<^2a«W)«a{i±2. 5// 

[0029] ±ia^airn-7"i st^^uy 
yi 5<?>mm$:m«cozi,fa%mmm. (mi , ^2oz 

^rffiJiBD^S 1 2 , 1 3) Tfr3fc*>. ±IE«liDra- 
X 1 8 1 mttis 'J V V 1 5 ffi£ffl<Oi2ffi^|ft»2 2 . 
50 5//mx2 = 5x<mt^S < , 



9/13/2007, EAST Version: 2.0.3.0 



5 

[00 30] -2k JJEtftttiro-X 180)351. 152 
«eiajWN'-18a, 18bli, *ft.**ii&OJ: 3 

BUS*:**. 

[0031] LfctfoT. JbiEIPSl . ^2«Z^T(6l» 
ISB 1 2 . 1 3 fc i32«iajr n - X 1 8 <DmH«$EHfi 
ft*Tfc± 1 OAtmUtl*! ( 5^m + 4^m = 9^<m) t 

fc. ± ( 2. 5 2 +2. 5 2 +2 2 + 2 2 ) " 2 =± 
4. 5umb%&. Uztf~oX, ±5~± 1 OjumCDffi 

[ 0 0 3 2 J ±IE#5Xg«20ffgrt<a< , if 
Otffco* (2 0~3 0^m) <0*«rtttU-«lHr±E^ 

m%<vmm!fm\Hx-±.m%mi 3 & awe*? 0 z 

*ffl£2?)J¥$ (SfS) ^{i%o#(±±IB^ilirn-7' 
1 8 ?«»fcttttrt-* 

[0033] 3*««fcJ:*ltf, ±EP-f «B 

yl 50/X/H 5 ai:±!B^5XfflE2«JSSOS* 
±iS/X/H 5a<0KSi±tE#5 
■*^2<0»3*R-*>tMi7 , n-Xl 8-CfWf *i 

Ciot, #7.xfflS2fc±fE/X;H 5aC0*Ar»/7 
* J: 0 < HJTC* 3fiHittg**jtt 

[0034] witfijEtiiasro-ri siajjes i . 

SS2«X*UJW«- 18a. 1 8b*2*RtfC^*ifi*. 

[ 0 0 3 5 ] JJE-attWCtt, JJeZtffoSHtt 
§SK& 2-3(12, 13) fflvtfsi*. £McRjgSil« 

SBiJ^Sl 2<D*£t&(t. ^OZ^r|6]|gWgBl 2 CM 

?r^'j y j/' 1 5 fc i otaajro - oft»t, 

-X*R9Wt*J:3fc:l/Cillv\ . 

[0036] znm&izii. ±sm2^mrx3-fr 

lim^ 1 ) W 1 50/X/U 1 5 ac05tiffic7)a§ 
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[ 0 0 3 7 ] ±E±aw»i6fcl3V^T , JJEfM 

zmzbtfx-zi. 

[0 038] J^:, JJE-SmffTCtt. #5*£M2 

15a) fcilA'^taro-y 1 8WI$:XY^[6](cWj1- 
10 *J;3fc:l/Ciav*. 

[0039]-^, ±E-HttMttiv mi/V Vv 1 

fVOvt**. ±I^Bv"J V5/**fci: /X^ 1 5 a fc £ 
[0040] 

20 it-?, ±Ea^cj^J*tt^*J»fflB»iiiaE 
j X)\,ftffi<o*fv 7 r««ici « ± a ±iay x;u 

«TB**»BL. ^^ajfit=S^V>T±IByXyPgg 
30 »^S**(W6iH«»i:*flflrt6tOf*&. 
[004 1 ] CWia*»*KJ:WJf.- ^7X3£«t± 
IS J X)VCT>*?*r "/ 7% X *) ^SiHomiSLSk < l&fcX & *» 
-3, 3SflPSr««ffJJ»ti«IB*»6C:4:*»-C& 
I). 

[da^mm^i^] 

til ] iw^^-niiwi^^-rwB&^ia. 

[02] Ht<. «ajro-XS:Ji6*LrStt]Eii|BI. 
[03] ««PJOflWie»i^««BI. 
[04 ] tl!3l5M<0«»»ttfli*a«ript«»»H. 
40 [flP^ORQ] 

2-<r5xaHK. 1 2-®iwzwmm 

{sx/mmzm . 15-Mffi^uy^ i5a-y 

X^. 18-ttajXo-X. 2 0-«firr-X;k 2 3 
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ftm*¥-5-3 4 5 160 



[01] [02] 
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